IN THE SPECIFICATION 



Please insert the attached one page abstract at the end of the application (see 
attached abstract). 

The changes to the specification are indicated below. A substitute 
specification is also enclosed (see attached substitute specification). 

Changes to Page 1 are as follows: 

Brake Pad Wear Indicator Device 

BACKGROUND OF THE INVENTION 

1 . Technical Field 

The invention pr e sent e d h e r e conc e rns gen e ral relates generally to [[B]]brake [[P]]l>ad 
[[W]]wear [[^indication [[D]]devices to announce the wear on the brake pads. This type 
of indicator device is become increasingly more important these days, because the on- 
going functional monitoring of the brakes plays an ever growing role within the context 
of the expanding security equipment of vehicles. 

2. Related Art 

This type of wear indication device is used, for example, as the 'brake alert' [[r]]light in 
the vehicle, and indicates the reduced functionality caused by wear of the monitored 
brakes via a blinking light. 

Other brake pad wear indication devices are also known, which are used in the servicing 
and repair of the vehicle in the auto repair facility. The preferred method here is to 
connect the wear indication device to an already existing CWI (Continuous Wear 
Indicator) connector on the vehicle. 

These known brake pad monitoring systems only support identification and registration of 
the total wear of the internal and external pads of a brake, with no possibility to conduct a 
differential analysis or a localization of the pad wear. 

SUMMARY OF THE INVENTION 

The present invention obj e ctiv e of thi s inv e ntion b e for e you is to introduce a wear 
indicator device that makes possible a differentiated and detailed pad wear indication. 

This objective is addr e ss e d by [[a]] A brake pad wear indicator device [[that]] of the 
invention includes connectivity to an external wear sensor, a power source to provide 
energy to operate the wear sensor, an electronic processing unit linked 
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Changes to Page 2 are as follows: 



with the connection and linked with an electronic processing unit hooked to a primary and 
secondary display device, where the primary display device continuously displays the 
wear of at least one pad on one brake, and the secondary display device depicts at 
minimum the functionality display for the brake. 

This invention provides a primary display device for continuous evaluation of the pad 
wear, as well as a secondary display device showing the functioning of the brakes. With 
the continuous display, the user is able to optically monitor the brake pad wear over time. 
In contrast, the functionality display delivered via the secondary display device displays 
the existing orderly functioning or possible degraded functioning, and is therefore capable 
of directly notifying the user immediately of any reduced functioning. 

It is preferred that the primary display device continuously display[[s]] wear indications 
for the inner brake pad and for the outer brake pad, so that a differential analysis of the 
pad wear is made possible. 

Alternatively it is preferred that the primary display device deliver a continuous wear 
display for a drum brake. 

It is further preferred that the primary display device provide a continuous summary total 
wear indication for the total wear of the inner and outer brake pads. In this way the 
previously available summary total wear indication can be evaluated visually. 

Further, it is preferred that the secondary display device include a functionality display 
for the parking brake. With this functionality display for the parking brake the orderly 
functioning or the failure of the parking brake can be displayed in the operating state. 
This display is supported via a gauge contact between the brake and the brake disc. 

Changes to Page 3 are as follows: 

Further, it is preferred that a functionality display for brake adjustment be defined, to 
address indication of a need to adjust the brakes. This display would also provide an 
immediate 'Service Needed' display, in conjunction with the continuous monitoring. 

It is further envisioned that a functionality display be provided for a brake failure. This 
functionality display should immediately indicate the failure or degradation of the brakes, 
so that the user can initiate appropriate actions immediately. 

It is further preferred that all components of the wear display devices be contained within 
one housing, The functionality displays 'Adjustment' and 'Error' would provide for an 
effective evaluation of the continuous display. The evaluation occurs in the directly 
connected electronic processing device, or via software. 

It is further preferred that the device have a first function button to call up the various 
displays from the primary display device. In that way the various continuous displays can 
be confirmed and invoked. The first function button is connected to the electronic 
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processing device. 



A second function button is preferred, to invoke the displays of the second display device. 
The second function button enables the call-up and confirmation of the various 
functionality displays of the secondary display device. 

Finally, a differentiation wear device is preferred and envisioned, to display the different 
amounts of wear between the inner brake pad and the outer brake pad. 

A CWI (Continuous Wear Indicator) control sensor that is well known is shown in [[the]] 
EP 1270983 Al , which com e s from tho same originating r e port e r . The measurement of 
the brake pad wear is accomplished [[here]] by means of a metal foil wrapping, the 
resistance of which measurably changes with wear. 

Changes to Page 4 are as follows: 

The invention is suitable for standalone use in a workshop facility. It is also envisioned 
to be implemented as a supplemental component of a 'brake alert' device, which is itself 
installed into a motor vehicle. 

THE DRAWINGS 

Further advantages, characteristics, and application opportunities of the invention b e fore 
you come out in the following description and drawing, in which: of an impl e mentation 
e xampl e , combined with the graphical d e pictions. 

Figure 1 is a functionality diagram of an implementation of an invention-related brake 
pad wear indicator device. 

DETAILED DESCRIPTION 

The [[B]]brake [[P]fcad [[W]]wear [[^indication [[D]]device represented in Figure 1 has 
a connection 8 for an external wear sensor, which is installed into the automobile (not 
shown), and which can be connected to the connection 8 by an interconnecting cable 9. 
The connection is shown as a plug unit (CWI), with a cable 9 leading into a housing 10 of 
the device. The housing 10 contains includes a power source (not shown), as a rule this 
would require a 5 volt battery, connected to connection 8, and thereby transmitting the 
power to the wear sensor for measurement. Further the device contain s includes an 
electronic processing unit suitable to extract the required individual display signals from 
the measurement signals provided by the wear sensor. 

A first display device is foreseen which provides a continual wear display 2 for the inner 
pad of the connected brake. Further the first display device shows a continuous wear 
indication 3 for the outer pad of the brake. Finally, the first display device includes a 
summary total wear display 4 for the summary total of the wear of the inner pad and the 
outer pad. The three displays of the first display device are represented as scalar displays 
with pointer, or as a switchable LED display, which provides a direct visual evaluation of 
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wear. 



Further, functionality displays for secondary display devices are in this device. 

Changes to Page 5 are as follows: 

A functionality display 5 for a parking brake is included, indicating two conditions. The 
first condition indicates the orderly functioning of the parking brake; the other condition 
indicates a degradation or failure of the parking brake. The capture of the function of the 
parking brake occurs via a gauge contact between the brake and the brake disc. One 
additional display 6 is foreseen for the adjustment function of the brake. This display 6 
has two display conditions, indicating the immediate requirement to adjust the brake, or 
indicating the orderly functioning without requiring adjustment. Finally a functionality 
display 7 is foreseen to address a brake - failure, which also consists of two display 
conditions. 

Further a first function button \ is shown, which is connected to the processing unit, 
enabling activation of displays 2, 3, and 4. By activation of function button 1 can display 
2 the wear on the inner brake pad, can display 3 the wear on the outer brake pad, and can 
display 4 the summary wear total for evaluation. 

The invention r e lativ e Brake Pad W e ar Indicator Devic e inventive device is therefore 
suited to display the wear per pad, the summary total wear, the differential wear, the 
functioning of the parking brake, and the functioning of adjustment monitoring as well as 
displaying a brake failure. 

In this way the invention is suited for installation into a motor vehicle or into a service 
area as a standalone device for brake function evaluation. 
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